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(54) Title: MEDICAL GLASS CONTAINER SUITABLE FOR USE IN NEEDLELESS INJECTORS 
(57) Abstract 

A cylindrical medical glass container (1) suitable for use in 
needleless injectors contains a liquid (4) and a piston (5) in contact 
with the liquid. By acting on the piston (5) with a rarn, liquid (4) 
is highly pressurised and dispensed rapidly through a hole (3) in a 
container (1). To prevent the glass container from breaking during 
pressurisation, a comprehensive sleeve (6) is fitted to the outside 
of the container (1). 
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MEDICAL GLASS CONTAINER SUITABLE FOR USE IN NEEDLELESS INJECTORS 

The invention relates to glass containers, 
particularly those subjected to high pressures. 

International Specification WO 95/03844 discloses a 
needleless injector for delivering a liquid medicament into 
the skin. During the injection, very high pressures of 
short duration are generated. A preferred embodiment of 
that invention requires a liquid medicament to be stored in 
the dispenser in a glass container, preferably a 
cylindrical glass container, which also serves as the 
pressure vessel. In order to withstand these high 
pressures, the container may be provided with thick walls. 
However, these make it more difficult and costly to make. 
These size and cost disadvantages partly offset the 
potential benefits of needleless injectors compared with 
conventional hypodermic syringes. It is an object of a 
preferred embodiment of the present invention to provide a 
glass container which can be used in such a needleless 
injector, without it having to be provided with such thick 
walls. 

The invention employs the principle that glass is able 
to withstand higher forces if the surfaces are maintained 
in a state of compressive stress. The accepted theories on 
glass fracture propose that breakage occurs through the 
rapid growth of microcracks on the glass surface when the 
glass is stressed, in addition to fractures originating 
from gross surface defects. By holding the surfaces in 
compressive stress, this stress must be overcome before 
crack growth can occur. 

According to the present invention there is provided 
a container adapted to withstand a high internal pressure, 
comprising a hollow glass body and compression means for 
exerting a compressive force on the hollow glass body. 

In one embodiment thereof the compression means is a 
tight fitting sleeve assembled onto the capsule body so as 
to exert a compressive force on a preferably cylindrical 
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wall thereof. 

It has been found that a borosilicate glass cylinder 
having a bore of 5mm diameter and a wall thickness of 
2 -19mm will sometimes break when subjected to internal 
pressures of 80 bars and transient pressures of 4000 bars. 
Furthermore, the cylinders are unable to withstand more 
than two applications of such pressures. A polycarbonate 
sleeve having a nominal interference fit of 0.05mm enables 
the cylinders to withstand at least 20 applications of such 
pressures without damage. 

An embodiment of the invention is shown in the single 
figure of drawing, which is a diagrammatic longitudinal 
section . 

Figure 1 shows a glass needleless injection capsule 1 
having a main body portion defined by a wall which is 
cylindrical both internally and externally, a flange 2 at 
one end thereof, and a tapered portion at the other end 
terminating in a discharge orifice 3. The capsule 1 
contains injectate 4 and a free, slidable piston 5. A 
sleeve 6 is an interference fit onto the cylindrical wall 
of the capsule 1. A thread 7 on the sleeve 6 enables the 
assembly to be screwed into and retained by an injector 
actuator (not shown) . There are many alternative methods 
of securing the assembly to the actuator, such as snap 
fitting, or ultrasonic welding, adhesives, or metal clips, 
to name a few examples. 

In use, the discharge orifice 3 is placed on the 
subject's skin, and the free piston 5 is struck by the ram 
of the actuator. This blow is transferred to the injectate 
4 causing a rapid rise in pressure. This causes a 
corresponding tensile stress in the walls of the capsule l, 
tending to burst it. This is prevented by the compressive 
stress induced by the tight-fitting sleeve 6 which partly 
or fully resists the tensile stress resulting from the 
hydraulic impact. 

Thus it may be seen that the invention prevents the 
breakage of glass capsules when subjected to high pressure. 
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It also protects the glass surface from damage during 
storage . 

The sleeve 6 is preferably made frojn a transparent 
plastic, such as a polycarbonate, polyethertetrapthalate , 
polystyrene, or cellulose ester (e.g. cellulose acetate- 
propionate) , which enables the contents to be examined. 
The strength of the glass may be further improved by ion 
stuffing, thermal pre-stressing, or etching, and the 
present specification allows for all combinations of 
materials and processes which will achieve the object of 
the invention. 
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CLAIMS: 

1. A glass container adapted to withstand a high internal 
pressure, comprising a hollow glass body and compression 
means for exerting a compressive force on the hollow glass 
body. 

2. A container according to claim 1, wherein the hollow 
glass body is generally cylindrical over at least a portion 
thereof. 

3. A container according to claim 1, adapted for use as 
a capsule in a needleless injector, comprising a main body 
portion defined by an internally cylindrical wall, has a 
flange at one end thereof, and a tapered portion at the 
other end terminating in a discharge orifice. 

4. A container according to claiin 3, wherein the wall of 
the main body portion is also externally cylindrical. 

5. A glass container according to any preceding claim, 
wherein the compression means is a sleeve which fits 
tightly around the hollow glass body. 

6. A container according to claim 5, wherein the sleeve 
is of a plastics material. 

7. A container according to claim 6, wherein the plastics 
material is transparent. 

8. A container according to claim 7, wherein the plastics 
material is selected from the group consisting of 
polycarbonates, polyethertetraphthalates , polystyrenes and 
cellulose esters. 

9. A container according to claim 8, wherein the plastics 
material is cellulose acetate-propionate. 
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